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Uvod. 8VOHGQHPRJXüQRVWLSRWSXQRJREHVNOLþDYDQMD
LQILFLUDQLK NDQDOD NRUHQD ]XED WRNRP QMLKRYH PHKDQLþ-







Materijal i metod. Antibakterijski potencijal testiranih 
PDWHULMDOD SURYHUDYDQ MH QD EDNWHULMVNRP VRMX (QWHURFR-
FFXVIDHFDOLVX$7&&SULPHQRPDJDUGLIX]QRJWHVWD
Rezultati. 1D RVQRYX GRELMHQLK UH]XOWDWD PRåH VH
XRþLWLGDVXXVYHåH]DPHãHQRPVWDQMX$FURVHDOL$+3OXV
RVWYDULOL]QDþDMDQDQWLEDNWHULMVNLHIHNDWGRN*XWWD)ORZL
07$X RYRP LVWUDåLYDQMX QLVX SRND]DOL QLNDNYR DQWLEDN-
WHULMVNRGHMVWYR .DGDVX LVSLWLYDQLPDWHULMDOL WHVWLUDQLX
þYUVWRPVWDQMXQLMHGDQRGQMLKQLMHLVSROMLRDQWLEDNWHULMVNL
efekat.
=DNOMXþDN 7HVWLUDQL PDWHULMDOL ]D RSWXUDFLMX NDQD-




6ORåHQD DQDWRPRPRUIRORãND JUDGMD NDQDOD NRUHQD
]XEDQMLKRYDLUHJXODUQRVWQHSULVWXSDþQRVWLQHPRJXüQRVW
XVSRVWDYOMDQMD DSVROXWQR VXYRJ SROMD UDGD X SUHGHOX DSL
NDOQLKUDPLILNDFLMDþLQHID]XRSWXUDFLMHYHRPDVORåHQRP
HQGRGRQWVNRP SURFHGXURP 6LWXDFLMD VH GRGDWQR NRP
&RPSOH[ DQDWRPRPRUSKRORJLFDO URRW FDQDO V\VWHP
LWV LUUHJXODULW\ LQDFFHVVLELOLW\ DQG LQDELOLW\ WR PDLQWDLQ
DEVROXWH GU\ ZRUNLQJ VLWH LQ DSLFDO UDPLILFDWLRQV PDNH








WHULDO HIIHFW RI IRXU FRQWHPSRUDU\ HQGRGRQWLF PDWHULDOV
$FURVHDO $+3OXV *XWWD )ORZ DQG 0LQHUDO 7ULR[LGH
$JJUHJDWH07$LQYLWUR
Materials and Methods.  Antibacterial effect of 







Conclusion.(QGRGRQWLFVHDOHUV WHVWHG LQ WKLVVWXG\
IUHVKO\PL[HG$FURVHDODQG$+3OXVSRVVHVVFHUWDLQDQWL-
EDFWHULDO HIIHFW ZKHUHDV LQ VROLG VWDWH WKLV HIIHFW LV QRW
present.
.H\ZRUGVHQGRGRQWLFPDWHULDODQWLEDFWHULDOHIIHFW
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SOLNXMHXVOXþDMX LQIHNFLMHNRUHQVNLKNDQDODJGH MHXVOHG
QHPRJXüQRVWL SRWSXQRJ REHVNOLþDYDQMD UHDOQR RþHNLYDWL
L SULVXVWYR UH]LGXDOQH PLNURIORUH 0LNURELRORãNL QDOD]
REROMHQMD SXOSH MH YHRPD UD]QRYUVDQ 8 YHüLQL VOXþDMH
YD SULVXWQD MH PHãRYLWD DQDHUREQRDHUREQD LQIHNFLMD X]
UHGRYQR SULVXVWYR JOLYLFD L SURWR]RD0QRJREURMQD LVWUD
åLYDQMDVXSRND]DODGDLQILFLUDQLNRUHQVNLNDQDOLQDMþHãüH
VDGUåH L]PHÿX  L  UD]OLþLWLK YUVWD EDNWHULMD (QWH
URFRFFXV IDHFDOLV VSDGD X JUXSX IDNXOWDWLYQR DQDHUREQLK
EDNWHULMD L VPDWUD VH GD MH MHGDQ RG JODYQLK X]URþQLND
QHXVSHOLK HQGRGRQWVNLK WHUDSLMD (QWHURFRFFXV IDHFDOLV
MH L]X]HWQR RWSRUDQ QD NODVLþQX PHKDQLþNRPHGLNDPHQ
WR]QX WHUDSLMX NDR L QD YLVRN S+ ]ERJ þHJD JRGLQDPD
PRåH GD SUHåLYL X GHQWLQVNLP WXEXOLPD2YDM SUREOHP
QDPHüHSRWUHEXGDVHSRUHGREHVNOLþDYDQMDNRMHVHUHGRY
QR REDYOMD WRNRP PHKDQLþNRPHGLNDPHQWR]QH REUDGH
NRUHQVNLKNDQDOD DQWLEDNWHULMVNLHIHNDWSURGXåL L L]YHVQR
YUHPHQDNRQID]HRSWXUDFLMHHQGRGRQWVNRJSURVWRUD7RMH
LUD]ORJãWRVHRGMHGQRJVDYUHPHQRJHQGRGRQWVNRJPDWHU
MDOD RþHNXMH GD SRUHG GREULK IL]LþNRKHPLMVNLK RVRELQD
SRVHGXMHLRGJRYDUDMXüDDQWLEDNWHULMVNDVYRMVWYD
Cilj RYRJUDGDMHELRGDVHXLQYLWURXVORYLPDPHWR
GRP DJDU GLIX]LRQRJ WHVWD LVSLWD DQWLEDNWHULMVNL HIHNDW
þHWLULUD]OLþLWDHQGRGRQWVNDPDWHUMDOD
Materijal i metod




$QWLEDNWHULMVNR GHORYDQMH RYLK SUHSDUDWD LVSLWDQR MH
DJDUGLIX]LRQRPPHWRGRP$'7QDVWDQGDUGQRPEDNWH
ULMVNRP VRMX (QWHURFRFFXV IDHFDOLV$7&&  7RNRP






X HSUXYHWDPD VD VWHULOQLP IL]LRORãNLP UDVWYRURP WDNR GD
MHJXVWLQD VYDNHSRMHGLQDþQHEDNWHULMVNHVXVSHQ]LMHRGJR
YDUDOD0F)DUODQGVWDQGDUGX6XVSHQ]LMDEDNWHULMDNRMD
SR JXVWLQL RGJRYDUD0F)DUODQG VWDQGDUGX  VDGUåL SUL




QLP PHWDOQLP SHUIRUDWLRP VSROMDãQMHJ SUHþQLND  PP
QDSUDYOMHQR SR þHWLUL XGXEOMHQMD X ]DVHMDQRP %+, DJDU
2YDNR IRUPLUDQD XGXEOMHQMD ]DWLP VX QDSXQMHQD VYHåH
SULSUHPOMHQLP QH VWDULMLP RG  PLQXWD HQGRGRQWVNLP
PDWHULMDOLPD3ULSUHPD MHXUDÿHQDX VNDOGXVDXSXWVWYLPD
SURL]YRGMDþD 3HWUL ãROMHVD( IDHFDOLVVX LQNXELUDQHSRG
DHUREQLPXVORYLPD1DNRQKLQNXELUDQMDQD&L]PH
UHQMHSUHþQLN]RQHLQKLELFLMHUDVWDRNRVYDNRJXGXEOMHQMD
LQIHFWLRQV ZKHUH UHVLGXDO PLFURIORUD VKRXOG EH H[SHFWHG
GXH WR WKH LQDELOLW\ WR DFKLHYH FRPSOHWH GLVLQIHFWLRQ
0LFURELRORJLFILQGLQJLQSXOSGLVHDVHVLVYHU\GLYHUVH,Q
PRVW FDVHV WKHUH LV D FRPELQHG DQDHURELFDHURELF LQIHF
WLRQZLWKUHJXODUSUHVHQFHRIIXQJLDQGSURWR]RD1XPHU
RXV VWXGLHV KDYH VKRZQ WKDW LQIHFWHG URRW FDQDOV PRVW
IUHTXHQWO\ FRQWDLQ  WR  GLIIHUHQW EDFWHULDO VSHFLHV
















7KH VWXG\ FRPSULVHG IRXU FRQWHPSRUDU\ HQGRGRQ
WLF PDWHULDOV XVHG IRU URRW FDQDO REWXUDWLRQ $FURVHDO





PHQW EDFWHULD ZHUH FXOWLYDWHG RQ EUDLQKHDUW LQIXVLRQ
DJDU %+, HQULFKHG ZLWK  VKHHS EORRG 6XEVWUDWHV
ZLWK( IDHFDOLVZHUH LQFXEDWHG LQ DHURELF FRQGLWLRQVDW
& 6XVSHQVLRQV RI EDFWHULDO FRORQLHV DIWHU  KRXU
LQFXEDWLRQZHUHSUHSDUHGZLWKVWHULOHVDOLQHLQWHVWWXEHV
VRWKHGHQVLW\RIHDFKEDFWHULDOVXVSHQVLRQFRUUHVSRQGHG
ZLWK 0F)DUODQG VWDQGDUG  0F)DUODQG VWDQGDUG 
PHDQW WKDW EDFWHULDO VXVSHQVLRQ  FRQWDLQHG FFD EDF
WHULDPO 7KH VXVSHQVLRQV ZHUH SXW RQ IUHVK %+, DJDU
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'UXJL GHRRYRJ LVWUDåLYDQMD REXKYDWLR MH LVSLWLYDQMH
DQWLEDNWHULMVNRJHIHNWDHQGRGRQWVNLKPDWHULMDODXþYUVWRP








'RELMHQH YUHGQRVWL SUHþQLND ]RQH LQKLELFLMH UDVWD
EDNWHULMDQDNUYQRPDJDUXSULND]DQHVXXWDEHOL
1D RVQRYX GRELMHQLK UH]XOWDWDPRåH VH NRQVWDWRYDWL





PDQ.HXOVRYRJ WHVWD QLMH XWYUGMHQD VWDWLVWLþNL ]QDþDMQD
UD]OLND DQWLEDNWHULMVNRJ SRWHQFLMDOD L]PHGMX$FURVHDOD L
$+3OXVS!





7KH VHFRQGSDUW RI WKLV VWXG\ZDV WKH HYDOXDWLRQ RI
DQWLEDFWHULDO HIIHFW RI HQGRGRQWLFPDWHULDOV LQ VROLG VWDWH
DIWHU FRPSOHWH VHWWLQJ 0HWKRGRORJ\ ZDV WKH VDPH DV
GHVFULEHGDERYH7KHRQO\GLIIHUHQFHZDVWKDWDQWLEDFWHULDO
HIIHFWZDVDVVHVVHGKRXUVDIWHUPDWHULDOSUHSDUDWLRQ











GLIIHUHQFH LQ DQWLEDFWHULDO SRWHQWLDO RI$FURVHDO DQG$+
3OXVS!
7KHVHFRQGSDUWRIWKHVWXG\ZKLFKUHIHUUHGWRHQGR
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Diskusija
,SRUHGWRJDãWRMH$'7PHWRGSULKYDüHQNDRRVQRY
QL PRGHO X LVSLWLYDQMLPD DQWLEDNWHULMVNH DNWLYQRVWL VWR





+URQLþQH SHULDSHNVQH LQIODPDWRUQH OH]LMH L]D]LYDMX
UD]OLþLWHYUVWHPLNURRUJDQL]DPDSULþHPXEURMLYUVWDYDULUD
RG VOXþDMDGR VOXþDMD0QRJREURMQDPLNURELRORãND LVWUDåL
YDQMDXWYUGLODVXGDXQDVWDQNXDSLNDOQLKSDURGRQWLWLVDSUL
PDUQXXORJXLPDMXVWULNWQRDQDHUREQHEDNWHULMHNDRLQHNH
YUVWH IDNXOWDWLYQR DQDHUREQLK EDNWHULMD NDR ãWR VX VWUHSWR
NRNH .RPSOHWQD HOLPLQDFLMDPLNURRUJDQL]DPD L] NDQD
ODNRUHQD]XEDSUHGVWDYOMDRVQRYQLFLOM VYDNHHQGRGRQWVNH
WHUDSLMH LQILFLUDQLKNDQDOD2YDMFLOMVHSRVWLåHNUR]DGH
NYDWQXPHKDQLþNRPHGLNDPHQWR]QX REUDGX NDQDOD NRUHQD
]XED NDR L X] QDNQDGQX KHUPHWLþQX RSWXUDFLMX HQGRGRQW
VNRJSURVWRUD0HÿXWLP LSRUHGSDåOMLYRJWUHWPDQDLREOL
NRYDQMDNDQDODNRUHQD]XEDEDNWHULMHPRJX]DRVWDWLXGHQ






MDOL SRVHGXMX RGJRYDUDMXüD DQWLEDNWHULMVND VYRMVWYD 2YDNR
QDVWDOHDSLNDOQHLQIODPDWRUQHOH]LMHQDMþHãüHL]D]LYD(QWHUR
FRFFXVIDHFDOLVGRNVWULNWQRDQDHUREQHEDNWHULMHLPDMXPDQML
]QDþDM  %URMQD LVWUDåLYDQMD VX SRND]DOD GD MH ( IDHFDOLV




$FURVHDO MHXRYRP LVSLWLYDQMXSRND]DRQDMVQDåQLMH DQWL
EDNWHULMVNRGHORYDQMHNRMHVHPRåHSULSLVDWLXWLFDMXNDOFL
Discussion
(YHQ WKRXJK $'7 KDV EHHQ DGRSWHG DV WKH EDVLF
PRGHOLQVWXG\LQJDQWLEDFWHULDODFWLYLW\RIGHQWDOPDWHULDOV
LW PXVW EH QRWHG WKDW LW LV GLIILFXOW WR GLIIHUHQWLDWH
ZKHWKHU FHUWDLQ PDWHULDO SRVVHVVHV EDFWHULFLGDO RU RQO\
EDFWHULRVWDWLFHIIHFWEDVHGRQWKLVPHWKRG)XUWKHUPRUH
DGHTXDWH GDWD RQ WKH ORQJHYLW\ RI DQWLEDFWHULDO HIIHFW
FDQQRWEHJDWKHUHGXVLQJWKLVWHVW
&KURQLF SHULDSLFDO LQIODPPDWRU\ OHVLRQV DUH FDXVHG
E\GLIIHUHQW W\SHVRIPLFURRUJDQLVPVZLWKYDU\LQJQXP
EHUVDQGVSHFLHVIURPFDVH WRFDVH1XPHURXVPLFURELR
ORJLF VWXGLHV KDYH IRXQG WKDW VWULFW DQDHURELF EDFWHULD
KDYH D SULPDU\ UROH LQ WKH GHYHORSPHQW RI DSLFDO SHUL
RGRQWLWLV DVZHOO DV VRPH IRUPVRI IDFXOWDWLYH DQDHURELF
EDFWHULD OLNH VWUHSWRFRFFL &RPSOHWH HOLPLQDWLRQ RI
PLFURRUJDQLVPV IURP WKH URRW FDQDO LV WKH SULPDU\ JRDO
RI DQ\ HQGRGRQWLF WKHUDS\ RI LQIHFWHG FDQDOV 7KLV LV
DFKLHYHG  WKURXJK DGHTXDWH FOHDQLQJ DQG VKDSLQJ RI WKH
URRWFDQDOIROORZHGE\KHUPHWLFREWXUDWLRQRIHQGRGRQWLF
VSDFH+RZHYHUGHVSLWHDFDUHIXOWUHDWPHQWDQGURRWFDQDO





6XEVHTXHQWO\ EDFWHULD PD\ FDXVH WKH LQIODPPDWLRQ
RI DSLFDO SHULRGRQWLXPDQG WKHUHIRUH LW LV GHVLUDEOH WKDW
HQGRGRQWLF PDWHULDOV SRVVHVV FHUWDLQ DQWLEDFWHULDO HIIHFW
6XFK DSLFDO LQIODPPDWRU\ OHVLRQV DUH PRVW RIWHQ FDXVHG






LGH HSR[LELVSKHQRO UHVLQ PHWHQDPLQH DQG HQR[RORQ
,Q WKHSUHVHQW VWXG\$FURVHDO VKRZHG WKHPRVWSRZHUIXO
6OLND=RQHLQKLELFLMHUDVWD$+3OXVDX%+,DJDUX
)LJXUH*URZWKLQKLELWLRQ]RQHV$+3OXVLQ%+,DJDU
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MXPKLGURNVLGD=RQH LQKLELFLMH UDVWDVXELOHQDMYHüHRNR
XGXEOMHQMD LVSXQMHQLK$FURVHDORP ãWRXND]XMHQDGREUX
GLIX]LMX NDR L QD VQDåDQ DQWLEDNWHULMVNL SRWHQFLMDO RYRJ
HQGRGRQWVNRJ PDWHULMDOD$FURVHDO SULSDGD QRYLMRM JUXSL
HQGRGRQWVNLKSDVWLLXGRVWXSQRMOLWHUDWXULQHPDSRGDWDND
RQMHJRYRPDQWLEDNWHULMVNRPGHORYDQMX
$+ 3OXV MH GYRNRPSRQHQWQD SDVWD NRMD ED]LUD QD
HSRNVLDPLQVNRMVPROL8LVWUDåLYDQMX0LFNHODLVDUQLMH
SRND]DRDQWLPLNUREQLHIHNDWSUHPD(IDHFDOLV0HÿXWLP





07$ MH HQGRGRQWVNL FHPHQW VDVWDYOMHQ RG KLGURN
VLOQLK þHVWLFD YLãH RNVLGD SUL þHPX JODYQX NRPSRQHQ
WX SUDKD þLQH&D26L22$O2O L%L2O07$X RYRP
HNVSHULPHQWX QLMH SRND]DR DQWLEDNWHULMVNR GHORYDQMH
SUHPD(IDHFDOLVãWRSRWYUGMXMXLQDOD]L7RUDELQHMDGDLVDU
NDRL(VWUHOHLVDU07$MHVODERUDVWYRUOMLY]ERJþHJD
VODER GLIXQGXMH SD VH WLPH PRåH SURWXPDþLWL RGVXVWYR
DQWLPLNUREQHDNWLYQRVWLSUHPD(IDHFDOOLVXXDJDUGLIX]LR
QRPPHWRGXNRMLVPRNRULVWLOL





WHULMVND VYRMVWYD HQGRGRQWVNLKPDWHULDODGROD]HGR L]UDåDMD
VDPRGRNVHRQLQDOD]HXSODVWLþQRPVWDQMXGDELVHQDNRQ








,VSLWLYDQMD DQWLEDNWHULMVNRJ HIHNWD HQGRGRQWVNLK
PDWHULDOD X VYHåH ]DPHãDQRP VWDQMX VX SRND]DOD GD
$FURVHDO L$+ 3OXV LPDMX L]YHVWDQ DQWLEDNWHULMVNL HIHNDW





DQWLEDFWHULDO SRWHQWLDO WKDW FDQ EH DWWULEXWHG WR FDOFLXP
K\GUR[LGH*URZWK LQKLELWLRQ]RQHVZHUHJUHDWHVW DURXQG
$FURVHDOILOOHG SLWV VXJJHVWLQJ JRRG GLIIXVLRQ DQG VLJ
QLILFDQW DQWLEDFWHULDO SRWHQWLDO RI WKLV PDWHULDO $FURVHDO
EHORQJVWRWKHJURXSRIQHZHUHQGRGRQWLFVHDOHUVZLWKQR
OLWHUDWXUHGDWDRQLWVDQWLEDFWHULDODFWLYLW\
$+3OXV LV D WZR FRPSRQHQW SDVWH EDVHG RQ HSR[L
DPLQH UHVLQ ,Q0LFNHOHWDO VWXG\ LWGLGQRW VKRZDQ\
DQWLEDFWHULDO HIIHFW DJDLQVW ( IDHFDOLV+RZHYHU LQ WKH
SUHVHQWVWXG\DVZHOODVRWKHUVWXGLHVIUHVKO\PL[HG$+





SDUWLFOHV RI VHYHUDO R[LGHV ZLWK PDLQ SRZGHU FRPSR
QHQWV LQ WKH IRUP RI &D2 6L22$O2O DQG %L2O ,Q
WKLVH[SHULPHQW07$GLGQRWVKRZDQWLEDFWHULDODFWLYLW\
DJDLQVW(IDHFDOLVDVFRQILUPHGE\7RUDELQHMDGHWDODQG
(VWUHOD HW DO07$ LV SRRUO\ VROXEOH DQG WKH ODFN RI
DQWLEDFWHULDODFWLYLW\DJDLQVW(IDHFDOLVPD\EHGXHWRLWV
SRRUGLIIXVLYLW\




3UHYLRXV VWXGLHV KDYH VXJJHVWHG WKDW DQWLEDFWHULDO
SURSHUW\ RI HQGRGRQWLFPDWHULDOV LV HYLGHQW RQO\ LQ WKH
SODVWLFVWDWHDQGGLVDSSHDUVDIWHUFRPSOHWHVHWWLQJ7KH
SUHVHQW UHVXOWV FRQILUP WKLV DV LQ DQ\ FDVH QR EDFWHULDO
JURZWK LQKLELWLRQ]RQHZDVREVHUYHGDIWHUPDWHULDO VHW
WLQJ
(YHQWKRXJKWKHUHVXOWVRI WKLV in vitro VWXG\VKRXOG







WKHSUHVHQWPLFURELRORJLF VWXG\ LW FDQEH FRQFOXGHG WKDW
QRQHRIWHVWHGHQGRGRQWLFPDWHULDOVLQWKHVROLGVWDWHSRV
VHVVHVLQKLELWRU\DFWLYLW\DJDLQVWWKHJURZWKRI(IDHFDOLV
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 *RPHV %3 3LQKHLUR (7 *DGH ±1HWR &50LFURELRORJLFDO
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